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Abstract : Birds observed in the Gyeongju National Park in April and July, 2007 were 1,508 individuals in 11 orders,
32 families, and 60 species. The most dominant species was Passer montanus (250 individuals) representing
16.58% of the total, followed by Paradoxornis webbianus (157 individuals) accounting for 10.41%, Hirundo rustica
(91 individuals) with 9.35%, Egretta garzetta (92 individuals) with 6.10%, Pica pica (91 individuals) with 6.03%, and
Streptopelia orientalis (78 individuals) with 5.17%. Spring research found that Namsan area showed the highest
species diversity (H'), 3.05, and species richness (Da), 6.82. In summer research, Tohamsan area showed the
highest species diversity, 2.97, and richness, 5.23. This study found five species that were legally protected.
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Introduction
The Gyeongju National Park is located downtown Gyeongju
or in near vicinity unlike other national parks. Its historic
and cultural heritage was designated as national park in
December 31, 1968 and inscribed on UNESCO World
Heritage list in December 2000. 
The national park focuses on the value and preservation
of historic and cultural heritage rather than natural
resources such as wild animals and plants and landscape.
Thus, Avifauna of Gyeongju National Park in 1997 was the
only research into the ecosystem and the natural environ-
ment in the area (Paek, 1997). There is only ‘Simultaneous
census of birds in winter’ underway in Deokdong Lake and
Bomun Lake by the National Institute of Environmental
Research (NIER, 2004; 2005).
This research, jointly conducted with the National
Biodiversity Organization Association, was intended to
understand the fauna and flora of the national park, forecast
the changes and provide basic information for harmonious
management and preservation policies of cultural heritage
and ecosystem.
Research Site and Method
Schedule
The numbers of species and individuals of birds inhabiting
the national park were investigated twice from April to July
2007. 
• Spring research :Apr. 25-27, 2007
• Summer research: Jul. 11-13, 2007
Research sites






For two times in April and July, 2007, appearing birds were
recorded while moving in vehicle or walking in the sites.
The line transect and spot census were used. The line
transect was to record appearing birds while walking at 2
km/h on roads or mountain passes. The spot census was to
record a total number of individuals on a major observa-
tion spot, usually in rivers or lakes (Bibby et al., 1992).
Binoculars (10×25, Nikon) and telescope (×15~45, Nikon)
were used to observe birds that appeared within 25 m of the
site on roads and mountain passes. Unseen birds were
identified with birds’ sounds. GPS (Garmin, GPSmap
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60CS) was used to record the location of appearance.
Based on Won’s Illustration flora & fauna of Korea. vol.
25 avifauna and A Field Guide to the Birds of Korea (Lee et
al., 2000), recordings were organized by region and for
legally protected species, Natural Monuments of Korea in
Color (Yoon et al., 1998) and Endangered and Reserved
Wild Species in Korea (Won and Yoon, 1998) were
referenced. 
Here are some formulas for the research analysis




2) Species diversity (H')
H' = −Σ(ni/N)×ln(ni/N)
3) Species richness: Da
Da=(s−1)/ln(N)
s: total number of species, 
N: total number of individuals in survey area
Results and Consideration
Birds observed
The research found 11 orders, 32 families, 60 species and
1,508 individuals (sum of largest individuals) (Table 1).
They were 8 species of Ardeidae, 3 species of Anatidae,
1 species of Accipitridae, 1 species of Faconidae, 1 species
of Tetraonidae, 1 species of Phasianidae, 2 species of
ni: number of individuals in the ith species
N: total number of individuals in survey area
Fig. 1. The map showing survey areas in Gyeongju National Park.
Table 1. List of birds observed in Gyeongju National Park, April and July 2007
No. Scientific name Korean name Spring Summer Peak count Dom.
1 Ardea cinerea
왜가리
7 11 11 0.73
2 Egretta alba modesta
중대백로
10 69 69 4.58





26 8 26 1.72
5 Egretta garzetta
쇠백로






























7 16 16 1.06
16 Charadrius placidus
흰목물떼새
5 1 5 0.33
17 Charadrius dubius
꼬마물떼새





















1 1 1 0.07
25 Alcedo atthis
물총새
3 3 3 0.20
26 Eurystomus orientalis
파랑새
1 2 2 0.13
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Charadriidae, 3 species of Scolopacidae, 2 species of
Laridae, 1 species of Columbidae, 2 species of Cuculidae, 1
species of Strigidae, 1 species of Alcedinidae, 1 species of
Coraciidae, 2 species of Picipae, 1 species of Hirundinidae,
3 species of Motacillidae, 1 species of Pycnonotidae, 1
species of Laniidae, 5 species of Turdidae, 1 species of
Panuridae, 1 species of Sylviidae, 1 species of
Muscicapidae, 1 species of Aegithalidae, 4 species of
Paridae, 1 species of Sittidae, 1 species of Zosteropidae, 2
species of Emberizidae, 2 species of Fringillidae, 2 species
of Ploceidae, 1 species of Sturnidae, 1 species of Oriolidae
and 3 species of Corvidae(Table 1). .
The most dominant species was Passer montanus
(16.58%, 250 individuals), followed by Paradoxornis
webbianus (10.41%, 157 individuals), Hirundo rustica
(9.35%, 141 individuals), Egretta garzetta (6.10%, 92
individuals), Pica pica (6.03%, 91 individuals), and
Streptopelia orientalis (5.17%, 78 individuals) (Table 1).
The species inhabiting farming land, parks or bushes on
lower areas turned out to be the most dominant. 
Paek’s (1997) Spring and Fall research reported 46
species and the Winter Bird Census by the Ministry of
Environment in Deokdong Lake and Bomun Lake from
2001 to 2005 reported 33 species. This research newly
reported 23 species including Hazel Grouse, Long-Billed
and PloverRusset Sparrow, making the recorded birds 14
orders, 40 families and 87 species in the Gyeongju National
Park (Appendix 1). 
Table 1. Continued
No. Scientific name Korean name Spring Summer Peak count Dom.
27 Dendrocopos kizuki 
쇠딱다구리
2 4 4 0.27
28 Picus canus 
청딱다구리
5 2 5 0.33
29 Hirundo rustica
제비
49 141 141 9.35
30 Motacilla cinerea
노랑할미새
2 2 2 0.13
31 Motacilla alba
알락할미새
10 7 10 0.66
32 Motacilla grandis
검은등할미새
1 2 2 0.13
33 Hypsipetes amaurotis
직박구리
38 68 68 4.51
34 Lanius bucephalus
때까치
1 7 7 0.46
35 Phoenicurus auroreus
딱새









5 20 20 1.33














51 35 51 3.38
44 Parus palustris
쇠박새
8 15 15 0.99
45 Parus ater
진박새
7 7 7 0.46
46 Parus major
박새
61 67 67 4.44
47 Parus varius
곤줄박이












7 15 15 0.99
52 Carduelis sinica
방울새









139 250 250 16.58
56 Sturnus cineraceus
찌르레기






19 7 19 1.26
59 Pica pica
까치
52 91 91 6.03
60 Corvus corone
까마귀
3 16 16 1.06
 Number of species 47 50 60  
 Number of individuals 868 1,332 1,508  
 Species diversity(H') 3.12 2.93 3.17  
 Species richness(Da) 6.80 6.81 8.06  
Dom.: Dominance (%)
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Spring research results
In Namsan and Tohamsan areas, the research found 47
species and 868 individuals (Table 2), more species and
individuals recorded than 46 species and 756 individuals
reported in 1997 research (Paek, 1997). The dominant
species were Passer montanus, Paradoxornis webbianus,
Parus major, Streptopelia orientalis, Aegithalos caudatus,
and Hirundo rustica, which was similar to the result of the
Table 2. A list of bird observed in spring





4 3 7 0.81 
2 Egretta alba modesta
중대백로
8 2 10 1.15 
3 Egretta alba alba
대백로
2 2 0.23 
4 Egretta intermedia
중백로
21 5 26 3.00 
5 Egretta garzetta
쇠백로
28 10 38 4.38 
6 Butorides striatus
검은댕기해오라기
1 1 0.12 
7 Anas crecca
쇠오리
30 4 34 3.92 
8 Anas poecilorhyncha
흰뺨검둥오리
24 5 29 3.34 
9 Falco tinnunculus
황조롱이
4 1 5 0.58 
10 Phasianus colchicus
꿩
7 7 0.81 
11 Charadrius placidus
흰목물떼새
3 2 5 0.58 
12 Charadrius dubius
꼬마물떼새
4 12 16 1.84 
13 Tringa ochropus
삑삑도요
9 9 1.04 
14 Actitis hypoleucos
깝작도요
1 1 0.12 
15 Gallinago gallinago
꺅도요
1 1 0.12 
18 Streptopelia orientalis
멧비둘기
39 17 56 6.45 
19 Cuculus micropterus
검은등뻐꾸기
1 1 0.12 
20 Otus scops
소쩍새
1 1 0.12 
21 Alcedo atthis
물총새
3 3 0.35 
22 Eurystomus orientalis
파랑새
1 1 0.12 
23 Dendrocopos kizuki 
쇠딱다구리
2 2 0.23 
24 Picus canus
청딱다구리 
2 3 5 0.58 
25 Hirundo rustica
제비
37 12 49 5.65 
26 Motacilla cinerea
노랑할미새
2 2 0.23 
27 Motacilla alba
알락할미새
8 2 10 1.15 
28 Motacilla grandis
검은등할미새
1 1 0.12 
29 Hypsipetes amaurotis
직박구리
27 11 38 4.38 
30 Lanius bucephalus
때까치
1 1 0.12 
31 Phoenicurus auroreus
딱새
11 5 16 1.84 
32 Turdus dauma
호랑지빠귀
4 4 0.46 
33 Turdus pallidus
흰배지빠귀
3 2 5 0.58 
34 Turdus naumanni eunomus
개똥지빠귀
2 2 0.23 
35 Paradoxornis webbianus
붉은머리오목눈이
65 17 82 9.45 
36 Aegithalos caudatus
오목눈이
7 44 51 5.88 
37 Parus palustris
쇠박새
8 8 0.92 
38 Parus ater
진박새
7 7 0.81 
39 Parus major
박새
28 33 61 7.03 
40 Parus varius
곤줄박이
19 3 22 2.53 
41 Sitta europaea
동고비
1 1 0.12 
42 Emberiza cioides
멧새
2 2 0.23 
43 Emberiza elegans
노랑턱멧새
7 7 0.81 
44 Carduelis sinica
방울새
10 1 11 1.27 
45 Passer montanus
참새
131 8 139 16.01 
46 Sturnus cineraceus
찌르레기
12 3 15 1.73 
47 Garrulus glandarius
어치
15 4 19 2.19 
48 Pica pica
까치
29 23 52 5.99 
49 Corvus corone
까마귀
1 2 3 0.35 
 Number of species 45 28 47  
 Number of individuals 631 237 868  
 Species diversity(H') 3.05 2.80 3.12  
 Species richness(Da) 6.82 4.94 6.80  
A: Namsan Area, B: Tohamsan Area, Dom.: Dominance(%)
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Table 3. A list of bird observed in summer
No. Scientific name Korean name A B C D Total Dom.
1 Ardea cinerea
왜가리
9 2 11 0.83 
2 Egretta alba modesta
중대백로
47 2 18 2 69 5.18 
3 Egretta intermedia
중백로
6 2 8 0.60 
4 Egretta garzetta
쇠백로
54 1 15 22 92 6.91 
5 Bubulcus ibis
황로
20 20 1.50 
6 Butorides striatus
검은댕기해오라기
3 3 0.23 
7 Nycticorax nycticorax
해오라기
1 1 0.08 
8 Aix galericulata
원앙
5 5 0.38 
9 Anas poecilorhyncha
흰뺨검둥오리
8 8 0.60 
10 Accipiter soloensis
붉은배새매
7 1 8 0.60 
11 Falco tinnunculus
황조롱이
1 1 0.08 
12 Bonasa bonasia
들꿩
1 1 0.08 
13 Phasianus colchicus
꿩
3 5 8 16 1.20 
14 Charadrius placidus
흰목물떼새
1 1 0.08 
15 Charadrius dubius
꼬마물떼새
3 3 6 0.45 
16 Streptopelia orientalis
멧비둘기
31 13 24 10 78 5.86 
17 Cuculus canorus
뻐꾸기
1 1 0.08 
18 Otus scops
소쩍새
1 1 0.08 
19 Alcedo atthis
물총새
2 1 3 0.23 
20 Eurystomus orientalis
파랑새
2 2 0.15 
21 Dendrocopos kizuki
쇠딱다구리
2 2 4 0.30 
22 Picus canus
청딱다구리
1 1 2 0.15 
23 Hirundo rustica
제비
93 23 14 11 141 10.59 
24 Motacilla cinerea
노랑할미새
2 2 0.15 
25 Motacilla alba
알락할미새
2 4 1 7 0.53 
26 Motacilla grandis
검은등할미새
2 2 0.15 
27 Hypsipetes amaurotis
직박구리
11 30 22 5 68 5.11 
28 Lanius bucephalus
때까치
4 2 1 7 0.53 
29 Phoenicurus auroreus
딱새
2 13 5 5 25 1.88 
30 Turdus hortulorum
되지빠귀
2 1 3 0.23 
31 Turdus pallidus
흰배지빠귀
8 11 1 20 1.50 
32 Paradoxornis webbianus
붉은머리오목눈이
70 33 32 22 157 11.79 
33 Acrocephalus orientalis
개개비
3 3 0.23 
34 Cyanoptila cyanomelana
큰유리새
1 1 0.08 
35 Aegithalos caudatus
오목눈이
25 10 35 2.63 
36 Parus palustris
쇠박새
7 8 15 1.13 
37 Parus ater
진박새
5 2 7 0.53 
38 Parus major
박새
11 31 23 2 67 5.03 
39 Parus varius
곤줄박이
4 1 5 0.38 
40 Zosterops japonicus
동박새
12 12 0.90 
41 Emberiza elegans
노랑턱멧새
9 6 15 1.13 
42 Carduelis sinica
방울새
5 5 0.38 
43 Eophona migratoria
밀화부리
8 8 0.60 
44 Passer rutilans
섬참새
4 4 0.30 
45 Passer montanus
참새
145 18 73 14 250 18.77 
46 Sturnus cineraceus
찌르레기
7 3 10 0.75 
47 Oriolus chinensis
꾀꼬리
1 6 1 8 0.60 
48 Garrulus glandarius
어치
2 1 4 7 0.53 
49 Pica pica
까치
54 26 7 4 91 6.83 
50 Corvus corone
까마귀
1 14 1 16 1.20 
 Number of species 32 31 32 13 50  
 Number of individuals 615 310 304 103 1,332  
 Species diversity(H') 2.53 2.97 2.75 2.19 2.93  
 Species richness(Da) 4.83 5.23 5.42 2.59 6.81  
A: Namsan Area, B: Tohamsan Area, C: Seoak Area, D: Sokeumkang Area
Dom.: Dominance(%)
J. KOREAN NATURE
6 Woon-Kee Paek, Seok-Yee Kim, Jae-Pyoung Yu, Byung-Sun Chun, Seon-Deok Jin, Jae-Woong Kim, and Jae-Seok Cha
research in 1997 that showed dominant species were
Paradoxornis webbianus, Passer montanus, and Hirundo
rustica. Namsan area showed the most species, 45 species
and 631 individuals and its species diversity (H') and
species richness were the highest 3.05 and 6.82, respec-
tively. In Tohamsan area 28 species and 237 individuals
were found. Its species diversity and species richness were
low 2.80 and 4.94, respectively. Thus, it is believed that
Namsan is a better place for diverse birds to be inhabited
than Tohamsan area because it had rivers such as
Hyeongsangang and Namcheon, together with Forest area.
Summer research result
Research in Namsan Area, Tohamsan Area, Seoak Area
and Sokeumkang Area found 50 species and 1332
individuals (Table 3), and more species and individuals
were recorded than the research in September 1997 which
found 26 species and 713 individuals. The dominant
species were Passer montanus, Paradoxornis webbianus,
Hirundo rustica, Egretta garzetta, Pica pica, and
Streptopelia orientalis, which was different from the results
of the research in 1997 that showed Parus major,
Urosphena squameiceps, Hypsipetes amaurotis, Paradoxornis
webbianus, Parus palustris, and Parus ater. The difference
was attributed to seasonal factors. Hirundo rustica, Egretta
garzetta, which was a summer visitor bird, and birds mostly
observed on the farming land and near human residence
were dominant species because the research was carried out
in summer. Forest birds such as Parus spp. were dominant
in the research in fall, 1997 when birds began to migrate
after the mating season. The most species, 32 species and
615 individuals, were found in the Namsan area though
they were fewer than in spring. But, Species diversity and
richness were 2.53 and 4.83, respectively, lower than 2.97
and 5.23 of Tohamsan area (31 species, 310 individuals)
and 2.75 and 5.42 of Seoak area (32 species, 304
individuals). This was because a high portion of Passer
montanus, Hirundo rustica, and Paradoxornis webbianus
in Namsan area led to lower species diversity. 
State of legally protected species 
This research found a total of five legally protected species
including 4 natural monuments and 1 endangered species in
the second class (Table 4).
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Table 4. Protection of species recorded in Gyeongju National Park
No. Korean name Scientific name A Natural Monument Endangered Species Individuals
1
원앙
Aix galericulata 327 - 5
2
붉은배새매
Accipiter soloensis 323-2 - 8
3
황조롱이
Falco tinnunculus 323-8 - 5
4
흰목물떼새
Charadrius placidus - II 5
5
소쩍새
Otus scops 324-6 - 1
Total 4 1 24
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Appendix 1. List of birds in Gyeongju National Park










    
 Podicipedidae
논병아리과













    
 Ardeidae
백로과











5 Egretta alba alba
대백로
2   WV
6 Egretta intermedia
중백로























    
 Anatidae
오리과































































    
 Accipitridae
수리과





















    
 Tetraonidae
멧닭과
    
26 Bonasa bonasia
들꿩
1   Res
 Phasianidae
꿩과








    
 Rallidae
뜸부기과








    
 Charadriidae
물떼새과
    
29 Charadrius placidus 
흰목물떼새
5   Res
30 Charadrius dubius
꼬마물떼새
16   SV
 Scolopacidae
도요새과
    
31 Tringa ochropus
삑삑도요
9   PM
32 Actitis hypoleucos
깝작도요
1   SV
33 Gallinago gallinago
꺅도요
1   PM
 Laridae
갈매기과






    
 Columbidae
비둘기과








    
 Cuculidae
두견이과
    
36 Cuculus micropterus
검은등뻐꾸기
1   SV
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Appendix 1. Continued

























    
 Strigidae
올빼미과








    
 Caprimulgidae
쏙독새과
    







    
 Alcedinidae
물총새과













    
44 Eurystomus orientalis
파랑새
2   SV
 Upupidae
후투티과








    
 Picidae
딱다구리과
    







5   Res
 PASSERIFORMES
참새목
    
 Hirundinidae
제비과







































































    






















































    
68 Cyanoptila cyanomelana
큰유리새
1   SV
 Aegithalidae
오목눈이과
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Appendix 1. Continued

























    
74 Sitta europaea
동고비
1   Res
 Zosteropidae
동박새과
    
75 Zosterops japonicus
동박새
12   Res
 Emberizidae
멧새과
    
76 Emberiza cioides
멧새
















8   SV
 Ploceidae
참새과
    
80 Passer rutilans
섬참새








    
82 Sturnus cineraceus
찌르레기
15   SV
 Oriolidae
꾀꼬리과
    
83 Oriolus chinensis
꾀꼬리
8   SV
 Corvidae
까마귀과





















 Number of species 60 49 33 87 
 Number of individuals 1,508    
*National Institute of Environmental Research
Res: Resident, SV: Summer visitor, WV: Winter visitor, PM: Passage migrant
